Differentiation of embryonic stem cells for pharmacological studies on adipose cells.
The ongoing global explosion in the incidence of obesity has focused attention on the development of adipose cells. Severe obesity is the result of an increase in fat cell size in combination with increased fat cell number. New fat cells arise from a pre-existing pool of adipose stem cells that are present irrespective of age. The development of established preadipocyte cell lines has facilitated the study of different steps leading to terminal differentiation. However, these systems are limited for studying early events of differentiation as they represent cells which are already determined for the adipogenic lineage. In vitro differentiation of mouse embryonic stem (ES) cells towards the adipogenic lineage provides an alternative source of adipocytes for study in tissue culture and offers the possibility to investigate regulation of the first steps of adipose cell development. In this review, we describe the sequential requirement of retinoic acid and PPARgamma during adipogenesis in ES cells. Stimulation of ES cells with synthetic retinoids which are selective ligands of the retinoic acid receptor isotypes allowed the investigation of the contribution of the different retinoic receptors on the RA-dependent differentiation. The effects of thiazolidinediones, a new class of pharmacological agents used for the treatment of type 2 diabetes, and of statins, drugs used in therapy for lowering cholesterol, on the differentiation of ES cells into adipocytes or osteoblasts are described. Finally, we propose a model in which PPARgamma plays a key role in the decision of stem cells to undergo differentiation into adipocytes or osteoblasts, two closely related lineages.